A cute sinusitis is a common disorder which may cause serious orbital or intracranial complications. Subperiosteal orbital abscess (SPOA) may result from osteotic bone destruction, congenital or acquired bony defects or through the thrombophlebitis of communicating veins. 1, 2 When the infection does not penetrate the periorbit, it dissects under the periosteum and forms a SPOA of the orbit. Whereas the other sinuses may also be involved, infection mostly originates from ethmoid sinuses. Once a SPOA develops, surgical drainage is often required as well as intravenous antibiotics. In untreated or even treated cases, there is a potential risk for permanent visual loss or additional intracranial complications. 3 However, transnasal endoscopic management of SPOA has gained popularity in recent years, open surgical approach is still an option in treating SPOA. 4 In this study, we aimed to report the present clinical outcomes of surgically Surgical Management of Subperiosteal Orbital Abscess: Case Report A AB BS S T TR RA AC CT T Subperiosteal orbital abscess (SPOA) is a collection of purulent fluid between the periorbita and the bony orbital wall under the periosteum, which usually occurs as a complication of acute sinusitis. It usually originates from ethmoidal sinuses and is a potentially life threatening pathology. In this article, we present three cases who were treated surgically in a multi-disciplined approach, accompanied by a brief literature review. Successful results were obtained in all cases with medical treatment and external orbitotomy combined with or without transnasal endoscopic drainage.
K Ke ey y W Wo or rd ds s: : Orbit; orbital cellulitis; sinusitis; endoscopy Ö ÖZ ZE ET T Subperiostal orbita apseleri (SPOA) genellikle akut sinüzit komplikasyonu olarak pürülan sıvının orbita kemik duvarında periost altında birikmesi ile meydana gelirler. Sıklıkla etmoidal sinüslerden kaynaklanırlar ve potansiyel olarak hayatı tehdit eden patolojilerdir. Bu makalede multidisipliner yaklaşımla cerrahi olarak tedavi edilmiş 3 olguya ait klinik veriler güncel literatür bilgisi ile sunulmaktadır. Tüm hastalarda medikal tedavi sonrasında uygulanan eksternal orbitotomi ile kombine olarak veya kombine edilmeden transnazal endoskopik drenaj yapılmış ve başarılı sonuç-lar elde edilmiştir. Halil Hüseyin ÇAĞATAY, 
CASE REPORTS

CASE 1
An 8-year-old female patient was admitted to our clinic with complaints of swelling of the left eyelids. In the ophthalmic examination, the best-corrected visual acuity (BCVA) was 1.0 on the right side and 0.2 on the left side according to the Snellen chart. Hertel exophthalmometer revealed 3 millimeters (mm) of proptosis on the left eye compared with the right eye. Diplopia and ocular pain were not detected. Normal pupillary reflexes were detected in the pupillary light reflex examination. In the 'swinging light test,' we did not detect a relative afferent pupil defect (RAPD). The left eyelids were edematous and extraocular muscle movements were limited. Fundus examinations were unremarkable in both eyes. Laboratory test findings were as follows: white blood cell (WBC) count was 12 000/mm 3 , the erythrocyte sedimentation rate (ESR) was 40 mm/h (normal <20 per hour) and C-reactive protein (CRP) was 60 mg/l (normal <10 mg/L). The patient was hospitalized and intravenous ampicillin sulbactam (40 mg/kg/day) and metronidazole (1000 mg/day) were administered. Monitoring of pupillary response, visual acuity, ocular motility, proptosis and systemic parameters including fever was done every four hours. Despite medical treatment, proptosis worsened upon which computed tomographic (CT) scans of the orbits and the paranasal sinus were performed. CT scans showed a SPOA on the medial wall of the left orbit and left ethmoid. On the second day of the medical treatment, RAPD occurred and a surgical intervention decision was made to proceed to surgical drainage. Functional sinus surgery combined with external orbitotomy through nasal conjunctiva were performed on the second day of the medical treatment under general anesthesia. After the periosteum of the medial orbital wall was dissected, the abscess was drained intra-operatively. Samples were collected for microbiological analysis and cultured Staphylococcus aureus sensitive to Beta lactamase inhibitor was combined with extended spectrum penicillins. A dose of 625 mg of Amoxicillin/Clavulanate twice per day was prescribed postoperatively administered for 14 days. The patient was discharged with no complaints and recovered uneventfully (Figure 1) . CASE 2
A 13-year-old female patient was admitted to our clinic with a complaint of swelling of the right eyelids for the last three days. In the ophthalmic examination, the BCVA was 0.3 on the right side and 1.0 on the left side according to the Snellen chart. In the history of the patient, anisometropic ambliyopia was detected in the right side, and in past records of the patient was at the same level of visual acuity. There were no RAPD and pupillary light reflexes abnormality or diplopia. Hertel exophthalmometry revealed 3 mm of proptosis on the right eye compared with the left eye and extra ocular movements were painful in all gazing directions. The right eyelids were edematous. Fundus examinations were unremarkable in both eyes. WBC count was 11 000/mm 3 , ESR was 55 mm/h (normal <20 per hour) and CRP was 9 mg/l (normal <10 mg/l). Intravenous ampicillin sulbactam (40 mg/kg/day) and metronidazole (1000 mg/day) were administered. Although proptosis regressed upon medical treatment, right extraocular movement limitation in the up gaze and ptosis of the right upper lid persisted. Surgical intervention decision was taken when magnetic resonance imaging (MRI) revealed a SPOA on the superior wall of the right orbit and right ethmoiditis, and maxillary sinusitis (Figure 2) . Functional sinus surgery combined with external orbitotomy via skin crease incision were performed on the 8 th day of the medical treatment under general anesthesia. After the periosteum of the superior orbital wall was dissected, the abscess was drained intra-operatively. Samples were collected for microbiological analysis but were not cultured (Figure 2 ). Proptosis recovered postoperatively and the patient was discharged on the third day after surgery with a prescription of oral antibiotics. A dose of 1000 mg Amoxicillin/Clavulanate twice per day was prescribed postoperatively administered for 14 days. Postoperatively, temporary ptosis developed but completely resolved in two months and no additional complications developed (Figure 3) .
CASE 3
A 10-year-old female patient was admitted to our clinic with a complaint of swelling on the left eyelids. In the ophthalmic examination, BCVA was 1.0 on the right side, and 0.7 on the left side according to the Snellen chart. A pupillary light reflexes examination did not reveal a RAPD. Hertel exophthalmometer demonstrated 2 mm of proptosis in the left eye compared with the right eye and there was no complaint of diplopia. The left eyelids were edematous. Fundus examinations were unremarkable in both eyes. WBC count was 11 800/mm 3 , ESR was 37 mm/h and CRP was 12 mg/l. Despite intravenous ampicillin sulbactam (40 mg/kg/day) and metronidazole (1000 mg/day) treatment, proptosis worsened and visual impairment increased. CT scans showed a SPOA on the superior wall of the left orbit, and left ethmoiditis and maxillary sinusitis were revealed. When the clinical signs worsened, we decided to perform surgical treatment. External orbitotomy via skin crease incision was performed on the 3 rd day of medical treatment under general anesthesia. Intra-operatively, after dissecting the periosteum of the superior orbital wall, the abscess was drained. Microbiological samples were collected and Streptococcus pneumonia was isolated. Postoperatively, the patient recovered uneventfully and was discharged on the third day after surgery with a prescription of oral antibiotics. A dose of 625 mg Amoxicillin/Clavulanate twice per day was prescribed postoperatively administered for 14 days. Follow up examinations revealed complete recovery of the patient. 
DISCUSSION
A SPOA is a collection of purulent fluid confined by the periosteal lining. Previously, it has been reported that the most common cause of SPOA is a contiguous sinusitis. [4] [5] [6] In accordance with this knowledge, all of our cases were associated with ethmoidal sinusitis.
A SPOA may result from osteotic bone destruction, congenital or acquired bony defects, or via thrombophlebitis of communicating veins. However, any sinus infection may spread to the orbit and ethmoiditis is the most frequent origin. 3 SPOA should be suspected in cases of orbital cellulitis that fails to improve by broad-spectrum intravenous antibiotics.
Patients often present eyelid edema/ erythema/warmth, conjunctival injection with chemosis and restricted ocular motility with or without diplopia. 3 Thorough ophthalmologic examinations must be performed serially, including evaluation for a relative afferent pupillary defect, proptosis, limitation of eye movements, increased resistance to retropulsion, elevated intraocular pressure (IOP), decreased color vision, decreased skin sensation or an optic nerve or fundus abnormality. Restricted vision is one of the most frequent symptoms and usually occurs due to corneal astigmatism or optic neuropathy. Permanent visual loss was reported in 24-33% of the SPOA patients and usually occurs due to optic neuropathy. 7 Non-axial displacement of the globe (as in hyper-or hypoglobus) and/or the presence of a palpable mass along the orbital rim should also be evaluated in the external examination. In the initial examination, none of the cases showed afferent pupillary defect and in all cases we revelaed proptosis and limitation of eye movements. Restricted vision was a frequent symptom but it was recovered following the treatment.
In general, ophthalmologic symptoms were the most common clinical presentations of these patients. Therefore, SPOA should be considered when medical treatment of the orbital cellulitis fails. 8 In suspected cases, radiological imaging has a critical importance in defining the SPOA. Neoplasms with inflammation such as rabdomyosarcoma should be considered in the differential diagnosis. Contrast enhanced computed tomography has long been the preferred imaging technique for evaluating patients with acute sinusitis and suspected orbital involvement. 7 Magnetic resonance imaging can be chosen when intracranial complications are suspected such as cavernous sinus thrombosis and intracerebral abscess.
There is no consensus regarding the optimal management of SPOAs. Some authors prefer early surgical intervention, whereas other authors recommend a trial of medical management. [9] [10] [11] Late diagnosis and treatment of SPOA can cause serious complications. Rapid diagnosis and surgical intervention by a collective work of ophthalmologists and otorhinolaryngologists are necessary to prevent patients from having permanent complications.
The transnasal endoscopic method has significant advantages over traditional external approaches, but it may have some limitations especially in an acutely inflamed and bloody surgical field. A superiorly located SPOA lesion usually needs an external approach.
Traditionally, when a SPOA persists regardless of medical treatment, surgical intervention must be done in 48 hours. 7, 8, 12, 13 Surgical management of SPOAs may be achieved through an external approach, a transnasal endoscopic approach, or combined approaches. However, external surgical drainage has a potential risk of cosmetic complications. Previously, it has been reported that there is no significant difference in the failure rates of transnasal endoscopic, external or combined approaches. 5, 14 In our clinic, we applied medical treatment with a combination of ampicillin and beta lactamase inhibitors with metronidazole, and performed surgical intervention when a subperiosteal developed and was resistant to medical treatment. 15, 16 We performed functional sinus surgery combined with external orbitotomy in two cases of whom the CT scans showed ethmoiditis whereas in one case, external orbitotomy was performed alone as it was superiorly located and endoscopically unapproachable.
In the literature, it is reported that early surgical intervention is essential in adolescents and adults in cases of large sized abscess, worsening vision, proptosis, restriction of ocular movements, appearance of RAPD, gases in orbit, sphenoid sinusitis infections and pansinusitis infections located near the optic nerve. 4, 9, 11 In our cases, decrease of vision and proptosis were present. RAPD was not detected in initial examinations, we performed surgical intervention in patients whose signs and symptoms cannot be improved or controlled with medical treatment. Successful results were obtained in all cases owing to collective work in a multidisciplinary approach. We believe that intensive follow up and a multidisciplinary approach have critical roles in the prevention of visual loss or intracranial complications. Although further studies are needed in order to determine optimal treatment strategies for SPOA, an external approach with or without transnasal endoscopic surgical intervention is still a safe and successful treatment modality.
